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ch is also the necessary and sufficient condition that x. may sfy relation (2).
Conversely any equations of the form (9) for which conditions ) and (8) hold represent a geodesic line, provided they are sat-jd. by points in T. For it is always possible to fin^ an angle v, h that
sin kv=\ sin kl,
cos kv = X cos kl -\- fji.
>m the condition (3) it follows that ds2 = dp2. It can then be ified that the functions
sfy the differential equations (4).
We collect these important results in the following theorem :
A.ny geodesic line may be represented by the equations
x. = \Vi+ i&&             (i=0, 1,2,3)
ere yi and z. are any two points on the line, and X and p are rcimeters satisfying the relation
X2 + /i2 -h 2X/A cos U = 1 ,
eing the distance between the two points yi and zc
Conversely any equations of the above form represent a geodesic
e if they are satisfied by points of T.
From this follows immediately :
Any two linear homogeneous equations in x€ represent a geodesic
e if satisfied by coordinates of points in T;  and conversely any
idesic line may be represented by two such equations.
As to the geodesic surfaces we have the theorem :
A.ny geodesic surface is represented by a linear homogeneous egua-
n  in xi ; and conversely any such equation represents a geodesic
rface if it is satisfied by points in T.
To prove the last theorem, consider a pencil of geodesic lines
termined by two lines through Bi with the directions A\ and
''. respectively.    It has the equations
cct. = (XJ/ + i^A'^ cos Jcs +• jB£ sin ks, 164.e pass from point to point. The space is then said to be of constant curvature. A new proof of Schur's theorem will be given in the following paragraph.
